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(54) IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a direct IR laser imaging process using a 
photopolymerizable composition, capable of high-speed imaging and capable of 
maintaining high productivity. 

SOLUTION: An image forming material with a photosensitive layer containing an IR 
absorbing dye, a polymerization initiator and a compound containing an ethylenically 
unsaturated double bond on the substrate is imagewise exposed and developed to form 
the objective image. The intensity of light in the exposure is in the photon density range 
of 1020-1024 photons/ cm2.sec. 
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t:yfi:oxxf^IWJtLtti, 7^'J/Hxx 30 
x/l/i:LT, xfl/y^ijn-^T^'JU-h, h'J 
xfi/y^U3-;^7^yi/-K l, 3-7*y5? 
*-AsV7?V y-K t 1 F^^yy^y 
^yy-K ^ntri/^y3-;i/s?r^uu-K * 

^yh'jy^'JWK bV^u-fr-fu/iyb 
y CT*Va>ffr**5/'7u\£A') x— r;K hU^^ 
n-/l/x£y h ijr^JWK ^\*it>^-;l/^T 
^yy-K l, 4-y^n^4^y5?*-/l/5 ? 7yy 
y-K f h7XfI/^U 3-;PS>7* UI/-K ^ 40 
y^xyx'j h-/yy7^y y-F> ^y^xuxu b 

^yy-K ^y^xyxu b-/yy7^y y-K 

^y^x'JX'J h-;I^N*"9-7^U K V;l/lf h 
-;V h U 7* U U- K V;Hf F^/Vr F57? U U- 
K y/l/eb-/t/^y#7*yy-F, y;l/eh-/W\ 
=W*yy-K h'J (7^yn^W*yxf;W 
y y 5/7 ?U-K 2j?y xxx;l/7 f?VU-b*V 3V 

[0 0 3 8] ^^i"J;Hxxf;I/tLTti> -rh9^ 50 
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^yy^y n-;U5>^ ^uu-K by x^yy^y 
y y- K *^yf-;l/^y 3-;yy^ 

-K hU**-n-;Vx$ryhy>t$riM;u-K xf- 
l/y^'j3-;l/^^^'Jl/-K 1, 3-79>&* 
-;V5>'^ y y- F^ 'N+lfy^W * * y y 
-K ^y#xyxy h;WWJWK ^y* 
xyxy hh'J^^uwk ^y^rxyxy f 
-;Vfb7^^'JU-K yxy^x'jxy F-;yy 
*Z?V\s-b, 5^y*xyxy h-rt^*^** 
yy-K y;Hf F-/H* u-K y/veb 
-/Vrb^^yy-K ex c P - (3-***y 
;I/#*y-2-t Fn^y7a#^y) 7xx/l/J y^ 

f-;i/^^y, ex- c P - w^^y^t^yxh* 
y) 7xx;W ^w^yf^fsct^t 

-So 

[0 0 3 9] ^^nylixf^iiLtti, xfl/y^ 
y n-/yyy *3*- k 7nh°yy?y n-/yyy# 
n*-K l. 3-7#y5^--;i/5?y#3*-Fs 
i, 4-7*y5>#-;us>y*n*-F % rb^^y 
y^un-;vyy^3^-h, ^y^xyxy b-;yy 

y#n*-F, 7;VEh-;brhyy#:3*-h3W 

[0 0 4 0] *DFyHxxr;l/fcLTfcJu xfi^y^ 
y 3 -;yy * n h h , fb^fi/y^vn -;yy 
^nb^-K ^x>J7'Jh-;V^nb^-K 
y;Hf b-;yr b 95^73 h*- h^feSo -f V^n 
Fyfxxr;t/t LTti, x^yy^y 3-;vyyy^ 
nF^-h, ^x'JX'J h-;V5Vy*oh*- 
h , y ;l/ If h -;Vr F ^y V * D h h §**tf S C 

[0041] vwy^xxx/i/fct-m, x^yy^ 
3-;vy v y- h s h y x^ yy y y n-;yy v y- 
h, ^x'JX'J h-;yyvU-K y;Hfh-;l/r 

[0042] mmm^mr ^ yit^t^-mmtDi^y 

X-7^y;U75b\ y^^yyifx-^^^y;i/75 
f, l. 6-^^7^yytrx-7^y;V75F% 
l, 6-^-9-^7^yyifx-^^^y;i/75F, 5?x 
y y h y 7 5 y b u X7 ^ y ;i/7 5 k, +y y y y e 
X7^7 y ;i/7 5 f, ^y y y y ex ^ ^ ^ y ;V7 5 m 

[0043] yuzylk&VDtLXtt, /^77ixyy 

yyyy7*-K 2, 4-byyyyyyyy^- 

2, 6-Fyyy5?yyy7*-K 4, 4' -y 
7xx;v^^ryyyyy7^-h^ -fy^yy-i, 5 
-yy yyy^>- h y yyyv yyy^- mi©?? 
wyyyy7^-h, ^t^fi/y^v-y/^- 
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4 - f 'j^^w^fpy^yi'7*-b, 94 
v-m*M v */r%- y m<mmk 9 M y *r *- k 
4vtsuyi?4v^7^-b, 4, 4' -y^ytrx 

7*-K *i/V\syi?>fyi/7*-K a, a, 

a' , a' -Th?*?->V*i'VlsyV4Vis7*-b 

m<D^mm^mt^mmm^4v^7*~ k u 

Xx;l/hU-rv~>T^-h. 1, 6, ll-^f*> 10 

MMyso^-K i, 8->vvm-h-4- 

-TVv-T^-h^g 1 ;^^^^ 1. 3, 6-*v*1M 

f-uy h v 4 v i/7*- K t£y* p^\7 * yhv-^v 

i/7*-hs bVX Ory^7*-F7xX/l/p<# 
, hUX (>fV^7*-F7xX/l/) W*X7i 

*) 7*yi/-F> tKa*i/xf;I/ 7*UU 
[0 0 4 4] ^fgffi^^^y^tx^Mk^^XX 20 

t-jv ultiz, 9 y i/^jvm^imm^^i/Mm 

*i/fc&VBt LTliXja?*^«**6££'&T^J&Sfl:# 
*&£LT«, Him 5?SSH, 'vfnt #W4tti5 

0. 3f*»|x#*Mb£1&i:LTtt, 0g*.tf7iy-;l> 
/tf^y^xtf^Mb&ft, (o, m, p) -*uy- 
/l'/*9>y^x#*Mbn%, ex7i/-;V-Ax# 
*Mkim £77x7-/1/- Fx^Mkim ^ 30 
^yoAfty xy-/v/sj?5 >y ^x^Mb-g-ti© * 5 
fc/Nny>fksnrcx#*'>fb-&^^f5nSo c 

[0 0 4 5] KiEBSJ6X#*'>fl:**i: LTtt, WAtfy 
;nf b-;vtfv ?v i/^vi/x-x/K y/nz*y#y ? 
y ^y/i/x—r/k (#y) ^y-fen-;i/^y^y^y 

;I/x— r;K h 'J ^ f-P-/l/7 p/^y # y 7" y S/-y/l/x 
— r;K ^M^yfvl/S^US'S'/l/x— r/k "v^U-y 

^-/v-y^y-y^vi/x-x/K (#y) xfi/y^u 40 
p-ziz-y^y^-y/vx— r;k ca?u) yptfi^y^y 

p-;l/-y^y^^;Vx— r;K (#U) fh7^f^ 
^un-;^y^y^y;i/x— r;K (#y) ^y^f- 
uy^y n-;i/-y^y ^/i/x-f7i/^#^:f 5ns,, 

[0046] ^naHra*#r*x#4rMirfrttrfcL 

Tf4, h'J^J^;WV->75!l/-K bV7Vi/i? 
;lbVX (2-tFa^xf;W ^V-77;*U-Mf 
^^tf § c fc#T?#* 0 Sl^x^Mb-a-tfi: LT 
fi, #4&]/{V¥#m<D-kU*V4 F 2 0 2 K 2 0 8 
0, 3 00 0, 2 000, X*°y-FGT3 0 0, GT 50 
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4 o omtemfzcttf-etZo w^v-(y 
m> fh7ii Yuma *>pws©wi»wwe3efcs 
estffcSttx* **7* u u- f l < m^s c 

[0 0 4 7] ^^-etti^fcjSCT/Uy^- 

* bT7;b* y wrjgtt^n^a^-r s 1 7;i/* v wm 
mmthx, 7x/-;i4fck^g, %fl/$*i/fl/m%i% 

[0 0 4 8] 7xy-;Mfck^g£W-f3«fJl£LT 

7 x 7-/i/S§#&«ifc£w±7;v£ y e©^ft 

T, */i/A7;i/ft F, /*9*/VA7;W*fc F, 7-feh 
7/Vxt: F\ 7-fe F yirefifi£-£-iifc7x/-/MSf 
IS, y*7^m uy-;l/#Sl^vH±7xy-;btt 
7i<^S t x^ P>tt*ISft]S*#£8ot / 
*;l/XttW*ya^S*^:# y Vfx;V7 iy-/MBIfi* 
WSili:^fS„ 7x7-;l/||»ftfcLTtt, 7x 
7-;K (o, m, p-) ^l^y-;K ^l//— ;k 
py-;K enfn-;K E % X7x/-;l/^a^©t© 

[0 0 4 9] -7a, *;I/^^;VS%*-rs*Mi:bT 

•r§^ii7j<ti^a^$-& > !Wft*»0as#£/N-7xx 
r/wk**fc«ii, x^i/r ^ y bm<o o HggP 

[0 0 5 0] JCU:Wfc«»0(f»"T»H:, SMWtOW*^ 

(^^) 7^y;vm, ^^nyf, Zubym. 
7v;HfW§i:J:^f§^ cftffe 

;K (^^) 7^y;VK^f-;Pxxr;K (^^) 7^ 
»J;Hx^;Vxxf;K (^^) 7^y;^7Pif;l/x 
xf;K 7^'J;H7f;Vxxf;K (^^) 

7^y;i/^yf-;Vx7x;K (^^) 7?y/i^v*- 
i/;l/xxx;K (^^) 7^y;l/mFf*5/;l/xxr;K 
C^^r) 7^y;i/^y^;vxxr;K W*) 7^y 
;Pi2-xf;^'>;l'XXf;K (^^) 7*y^B! 
t FP^i/^^;l/xxr;K (^^) T^U^itKn 
^->if;H7f;K 7ZVu-bV)W ff»ex;K 
7^y;V75F, N-^fn-;V7^'J;l/75h\ 
7^'J ;MRyu -7> ? ;L'X7'r;HI© : e/v-^ftfi 

^s*fc7 1 y ;i/«fi^«iii^«fc y s 0 

[0 0 5 1] ^#Wft«fi^»i:bT«, KM 
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BS6 0-2 0 8 7 4 8€&$8!Eit©y V )VWt^)\' 
/tZZVjlM&m&fa, #WBS6 0-2 1 4 3 5 4^ 

&®mm<D* * * y hwt* ?)i/7 ? u 7^/y 
hwm&'k, 5-3 6 5 8 1 w&mm 

t v jvm/r t y >m 2 -^ji^^yji^m^w, # 

M¥ 5-333542 *|&ffiS2*® * * * V frWi* *)\< 
/tZtrVKMn- Tf-A//T * U ;Mt 2 - xf-zl/'vfr 
i//l//y # £ y #B8¥ 7-2 6 1 4 0 7 

WMmtDX^lsy/t #tv >W* f-iWT* y ;v io 
»*f-;l//***U o-iio 

o o 8^&mmm<D*z?vjiM*?}i/7?vjmn 

wt&mGfc wm¥ 10-198031 mzma&v* 
>m* i-)Wr * y jvm n - ff-jv/r * y 

[0 0 5 2] 7)Vij y RT»tt«MB©»* Ll^Si: L 
Ttt, W/^5X-i/ 3 y^D-7h^77-f- (GP 

c) T?»£Lfe#yx*-i/:/tM^«*TOawei 20 

000-40000 0©$SB7?&S o life, ttjitfJfc^ 

g©$?$ Li^««fffe* y ic^^mm^r^ib 

ftSlMre2 0-50 Omg • KOH/gtDlBBT?& 

[0 0 5 3] JM±SiWLfe«)W**«-rS^©»* 
U«£*J£ttifc$lJRiK6* ; 0 . 1-30 WMB, M 

&mmm ; o. 1 - 3 os«p, xfi/>tt^n 

*S£fb#ft 50-100 ss&©circ& d s / u y? 30 

-•HB*San-r*»^fcH:2 0-3 0 0S»gp©$BB£ 

coo5 4] jsjestt, ±e»fctf#*wr*wt* 

-;Vxi— , X^lz-n-^- A-f>3-3(- 

5 0 mmmwzfv yhMmmom^m^rnxKit 

0 . 5 - 1 0 0 n m<Dffiffltffflfl"e$>&o 
[0 0 5 5] 9Xm&WUMr*mKM»*imiiLT 
it, lBd&Siti%mim^t&1M2it& ctOt'fStO 

x#y-/k n-7n/V-/k i -7'n/V--/k n 
-7*y-/k n-^y^7-;K "\*U-7-/l/^©JI8 
ft&R7W=i-;Wk 7y;l/r;I/3-;K ^yi>/l/7/l/3 
-/k Txy-;K 7x^h-;K n— 5/* 

D'N+ifx ^yt*y, *?$y. s-fy, f^ym® 50 
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Kffc#*m> 5>7*h:/7;V3-;k 3-yF^-l 
-7*y-;k 3-X 
F4^7-l-7#y-/k 3-*b*$/-3-^/l/- 
i-7*7-;k 3-^f^>-3-if;V-i-^y 
#y-;k 4-iF^-l-^/-;k 5-yF 
l -'v^y-zk 7-feFX y^;Vx^;Hrh 

y> y^k/n^i^rFx yiwhx y^;w 

/y, y-7fD7^fX 3-tFn^>-2-y^ 
/X 4-tFn^->-2-7^/X 4-tFn+i/ 
-2-^y^y>-, 5-tFa^>-2-^yy, 

4-k Fn^>-3-^^yx 6-tKn^>-2 
-^t/x 3-^f;i/-3-tFn^>-2-^y 
Z/ym<V / r}-yM, x^Uy^Un-;K i>x^y 
yyn-;K h'Jxf^'Ja-;K ff7if^ 
^iJn-;K ~7u\Z\sy?Vn-)W x^by^ya- 
^/r-fex-Fs x^Uy^yn-zl/v'T-trx-F, 
^ni£I/>yj 3-;l/€/7-bf - F, *7u\£Uy?V 
n-zi/^r-fer- F> xfby^'j n-;l/7;V*;Vx- 
r;MSRtf*©T-bx- F (MC, EC, 7*^;Mrnv 
7xx;l/-bny;V7, xf Uy^'j3-;^^f 
;l/x— r;K xf by^'J 3— ;l/i/x^;Vx— f;K x 
fb^'J a-frsrff-fi/x.— r;K MCr-fer-F, 
ECT-trx-F) , ^x^l/y^yn-;Vt/7;l/*;l/ 

x— r;MBRtf*or-fef — F (i^xfl/y^U 3-;!/ 
^yy^;Vx-r;K t/xf;l/x-f;k i 
Dt?;l/x-r;K ^y^^/Vx— r;K J^ifuy^'J 

xi- ^yy^Vx-x^T-br-FH) , -7xfl/y 
^~ y 3 ;I/^;I/x-x;^ (DMDG, D E D 

DBDG, MEDG) , F V x^Uy^'J U—A/T 
;l/+;Vx— r;l/^ (t/ yf-;l/X— r;K tr/xf/H 
— r/k S^y^Vx— r;K ^xf;l/x- r;K 
x^;l/x— r;l/^) , T'Dtfuy^y n-/i/7;V4vl/x 
— r;i«Rtf ^or-fer- h (tyy^;vx-r;k t 
yxf;Vx-f;K n-^ntf^x— r;K t/y^V 
x— r;k v^y^Vx— r;K 5?xf;Fx- f;k ^y 
y f-;l/x— •r;F7'-trx— F, tyxf-;l/X- x^T-br 
-FH) , v^ynif U^^y n-;l/T;U^;Vx-x;l/^ 
(tyy^l/x— r;K tyxf^x-f;K n-y°n 
tf;l/x-x;k t/7f;l/x-f;k ^y^x-f 
;K ^x^;l/x-r;W , «x^;K ^7nt!;K 
4^7 5 ;k Sl^y^;K fHJx^k SI 

*>»x^;K »»yf-;K RRx^;^©*^*^ 
xxf;H, v ? y^;V*;l'A75 F\ 5?^f-/I/X;l/** 
->F\ *J**yry, fF7fcFn77X ?L^y^;K 

n tf u ym^mi % ctifi-eZZo 
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[0056] mm±icmmtLx^wssmm 
a<«eoiRi±-»f»«)t»ossfbtefe»#-rsfe^ c 

x^U7-rb7*t'-K #U>f5h\ #'J75F, 7 

5Kyex;l/7;l/3-;K gl^7>ffc#yg^l£x;k # 
yifx/Ufny K>\ -t?7^>\ •fc;l/P-X#©7.k?§14 10 
tMWP&So «H®(4ff$tt0. 3~10 0/i©&© 

[0057] ^Bfio^<*-^jaasg©*fc©w«tt, 
mmn%^LMmyt<Di%, M*f7fc©x*;i/^-T*$i& < 

{l&3fc©7*h7®g£M®'f *isse# 
ifc$1^te©^£tt»^)&^^H©7*h> 

14©[pj±%tf5 c t^-et So 
[0058] *switt±eii***i;*aAteJ:0fl6 

&©J5hBttttfr 6 ©iSdttBRJSSHttr c 2: <fc § fe© £ 

jfjesnso sp^> f«g^©^£$-rs{g7*h 
^mmm^m^^^t^x^t, mz, m7*hy 30 

fe©PIC < flf5WajBKJB%#A 

ftSfe©^#*6tlSo ft*, CC-?B5liaj^©7* 
H7^fi (p) tt"F^»cJ:D£*«n*fc©W6o 
[0 0 5 9] 

DRl] 

p = E/(hv-S) (#t;i/cm ! •#) 
[0 0 6 0] E : m&t&tJ ( J /W =W 
h:77^7;£$C 6. 626 1 96X 1 0"" (J - 40 

#) 

v :JR»tttiHKift (Hz) 

S : WMyt\Z-mm (cm 2 ) 

[0061] mtmvj (*WM£iBfc*»t*««W6ia 
*) ^M*f)te-Affi«{±mig©if-Arf-5-rif- 

nflKW&iiwufcjsv^T i / e 2 jK±©^ewa*^r 

A£®8ft*&So *»W©/^-y»JSj*T?tt±E^ 

ttsn/yisft&fc©?* hvffifi (p) * i o 20 ~ i o 24 

ffl/cm* S?3:L<»1 0 2 ' ~1 0* ffl/cm 2 50 
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iDffSb<{i5xlO a ~5xlO a l/cm 

2 • #©«Hfcj&i»"f So 7*h>afa©{&j«wj£tt» 
[0062] jRii^oasttWfcfWifittav^, 7 8 0 

nmW±©*Wttf»£U'»fc©T?fc*K <fc»3»Sb< 
«7 8 0~1 3 0 0nm©fBHl?^§ o ^SkLTtt* 
-tr77977\ #-#77-7977\ ^^AV'fH 

*±-p#W7»*o «±©Sff*»fe1-fe©fcLT, A 
ttWfcfck Y A G WIJMiOjS^H/ 

-if-3Wwawftfe©tLTW5n*o ®)i6«3> 

k? a -7-l£©f^7;t/|ifgf;:g^T 7 * h 7# 

[0063] fflmmttfflffi*m&i*%mm 

^<yyii> XKVSW, 4N0©¥&**Sr*Cfc 
W?tt***k ftWiiu Afl*:3tr**tk ^^© 

Kf-hU^A, Jgryyu^hy?.^ SH'Jyl/y 
tx7A, ig-y 7^77^x72^ ^w&^hy 
7 a, E&aw-hyc^ mmuvvi*, aaw-hy* 
a, rvtxT'Tk^Oifc^^ftT^yw^yx^ 

7 -;l>7 5 yxti ^7x^7 -;l/75X h y x^r 7 
9x^;V77^7AtKn^7F^©<fc5^#a7;V 

tay^ty, titty, r-*y, ^$-(y?k<D¥m 
mmu *H#fFm3, 375, 17 ntnaiiiWRtfra 

®3. 6 1 5, 4 8 0^ffl»fc8B*«nTl^«^«» 

fflts©aanit»wefcs. 

[0 0 6 4] OT> *«W*3«Wlli:T3EK»mi:K9i 
^Bg©^5g 

8MB2 0 0. ^?»5 0 0 0©7^P7-77U;V^ 

112 Og, h^>7x7-;vo. 2g % Kfy;v 
h'J ^^71/77^x7^70'; K0. 2g, 7nei^7 
7*y 3-;l/t77^;Ux-7 i ;l/7-fer-h 4 0 g^79 
XnMtjA^ (3, 4x^i/i/ 7 n-\*7;V) 7^ 
;i/7 7 y U- h 7 . 6 g U 100 °C<DUg.T° 3 

oi^HRjss-arrco sjmzTktcmm, imzaxm 
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5a*gi5 

1 5 0 OfiMgfl 

[oo67] mmimmi- b u * a i %, wastes 

W^XNBL Cf£i*±iO 3%£#*lT 37;I/£l>7.k 
2 5 U 1 ^P^I?t^^§ Chick 1 ) ftiTco 



[006 6]; 

T&fcU ^M^X7 OVei^m^y^iyByt- 
# U e-;V7;I/3-;l/*»«*^ ISftf S C fc «fc 

o i /to«ii«*»itfeo 

mftim- 1 f^TSB^ffi^TfTofco 3ti*tt8 3 o 

nmOf«#l/-1f--e35D, 1 5WO (SD 

LftiS €t/1/ TSDL-FD2 5 J ) fcffl^fco 20 fe. fMBB***- 1 fc^T. 

3Rfc«tD)KS}fJ:i3ttse-Afigtt4 0 £ft£J:?il [0068] 

(MerchantektS ^Tll rB S C - 2 J ) 



1 0 0 ft <D£fK8tK: <fct>f#£ tifcliox -y 









as m 




*stw- i 


1.6 ml 


5.31X10 2I, M/cb? • 8> 


4.6 J/cm 2 






4.8 mW 




1.3 J/W 


a # 




20 mff 


6.62X10 21 «/c« i! 


300 mJ/cm 2 




mum- a 


50 mW 


1. 65x10" Wei? 


100 mJ/cm 2 


& » 


^lWM~ 5 


100 mW 


^SOXlO^te/Mp 


40 ml/ctf 






5 W 


1.65XlO"fi/crf 
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